The distribution of liverworts and hornworts in Turkey has been described. The volatile components of the ether extracts of some selected Turkish, Spanish and French liverwort species, Corsinia coriandrina, Lejeunea lamacerina, Lunularia cruciata, Marchantia polymorpha, Metzgeria furcata, Pellia neesiana, Porella cordaeana, Porella platyphylla and Scapania undulata were analysed by GC-MS. C. coriandrina produces isothiocyanates and S,Sdimethyliminodithiocarbonates similar to those isolated from the marine hydroid, Tridentata marginata. The species also produces the characteristic 2-arylbenzofurans. L. lamacerina is closely related chemically to the Japanese Lejeunea aquatica, L. flava and L. japonica since it elaborates the same cuparene sesquiterpenoids as those found in the latter three species.
The bryophytes which comprise more than 24,000 species, worldwide are taxonomically placed between algae and pteridophytes. Among the bryophytes liverworts are rich sources of lipophilic terpenoids and aromatic compounds, several of which show interesting biological activities [1a-h]. Such secondary metabolites are very important for classification of liverworts [1a-g]. Turkey is one of the rich countries of bryophytes and totally 887 species recognized among which 163 are the liverworts [2] . 
Distribution of liverworts and hornworts in Turkey

Corsinia coriandrina (Corsiniaceae)
The Mediterranean species Corsinia coriandrina belongs to the Corsiniaceae (Marchantiales). The fresh species shows faint smell like sulphur-containing substances when it is crushed by hand. Another major constituent of the Turkish C. coriandrina is corsifuran A, 5-methoxy-2-(4-methoxyphenyl)-2,3-dihydrobenzofuran (6), along with a minor amount of the related corsifuran C (8).
The Spanish specimen also contains corsifuran B (7) as well as (Z)- (9) and (E)-3,4'-dimethoxystilbene (10) as minor constituents, thus suggesting that compounds 6-8 originated from stilbenoids (9, 10) found in the same species [5c]. In addition to the above components, -pinene, (Z)-nerolidol and drimenol, and 4-methoxybenzaldehyde were detected. -Pinene,-caryophyllene and (E)-nerolidol were identified in the Spanish specimen [5a, b] . Generally, liverworts are rich sources of terpenoids, however, the present C. coriandrina produces only a few terpenoids as a small amount and very rare nitrogen/sulphur-containing aromatic compounds. Thus C. coriandrina is chemically very different from any other liverwort that we examined so far. (12) and isopinguisanolide (13) which were found in P. platyphylla were detected in the present species together with -maaliene (16). The major component of the Turkish specimen was 3-methoxybibenzyl (17a) which was not previously identified in this species. The bibenzyl and prenyl bibenzyl are the most important chemical markers of the liverwort Radula (Radulaceae) whose morphology is quite different from that of the genus Porella [1c, 1g, h].
Porella platyphylla (Porellaceae)
Pellia neesiana (Pelliaceae)
In Pellia neesiana only an aromadendrane-type sesquiterpene alcohol, spathulenol, has been detected. Previously, sacculatal, a pungent diterpene dialdehyde, the structure of which resembles that of perrottetianal (14) has been isolated from the Japanese P. neesiana [1c] . The poor content of secondary metabolites of the present specimen is due to completely dry material used for the extraction.
Lunularia cruciata (Lunulariaceae)
Lunularia cruciata is one of the popular liverworts in Europe. Earlier, the Japanese specimen was chemically analysed [1c] and two acyclic bis-bibenzyl derivatives, perrottetin F and its dimer, cruciatin were isolated and their structures elucidated 
Lejeunea lamacerina (Lejeuneaceae)
The Lejeuneaceae is the largest family of the liverworts, with almost 1000 species in 91 currently accepted genera [1g] . Lejeunea lamacerina is chemically interesting since it contained cyclobazzanene (19) and various cuparene-type sesquiterpenoids (20-27) all of which are known as the natural products [1a, c, g], together with lunularin (18) and tetradecanoic acid. The Turkish specimen is closely related chemically to the Japanese Lejeunea aquatica, L. flava and L. japonica since the latter three produced the same cuparenes (21,23, 25-27) [9] as those found in the Turkish L. lamacerina.
Extraction and GC-MS analysis:
Half-dried Turkish liverworts (1-20 g) was mechanically crushed to give powder which were extracted with ether for 3 days. Each extract was filtered through a small column packed with Celite and the solvent evaporated at room temperature yielding a green oil. The crude oil was analysed by TLC (SiO 2 , n-hexane/EtOAc 4:1 and 1:1). Spots were visualized by UV light (254 nm and 350 nm) and by spraying Godin' reagent and heating on a hot-plate at 120 o C. A small amount of each crude extract was analysed by GC-MS.
The condition of GC/MS analyses were as follows: Temperature programming was carried out from 50 o C isothermal for 3 min., then 50-230 o C at 3 o C/min., and finally isothermal at 230 o C for 20 min. Injection temperature was 250 o C. A fused silica capillary column coated with -DEX120 (30 m x 0.25 mm i.d., film thickness 0.25 mm) was used. Identifications were based on comparison of the retention times of authentic samples, the Flavour and Fragrance Natural and Synthetic Compounds (FFNSC) Library Ver. 2, the data bank Mass Finder 2.3 [4] and our own MS library.
